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®±.®m®mmy- vy^yt. 
mm&coy- h ?a ymmcomm^mmmm 

f&ZtltlTMmfo&mmt £Mf S ON O S77 7 yi 

§:h.*:Ta58Ht$?. sftm&vxgim!! (onom) 

T'J> I Z b b -t h Wm. 1 \ZW&<n S O N O S 7 

(B«±«jwwaaw* z t tmwibi-mxm 1 tie 
m<r> s o n o s 7 5 7 3. * ^ u . 

^>v^y?vx?mmMzmm-z>fmb . 

mmmnzMfctzmb, 
waikmmim&vffiv * y --yyztitdmfry- 
* u mtm^y -- >^ Lxmm=tmmmj/z 

&m§b$:&tiSONOS7 7<yisx.*^vm'¥-Bf&lT 
ft. 

t^±arawu« (onom) frh*hz.k*mLk-tin 
*Ji4 tciBtfeco soNos777y^^>j m=mm 
ft. 

[ Msg 6 3 mmmk* * y mm t mi ex * y 

^^^«k<olB(cTWW!IMtt»jft-r«gWt § h 

CO*. MIBx >y f-y /?x ^Bt&t^WEBW*^ * 'J 
-x y 7'-t i uf t BtrffiTg|5#«^« t> a*7 

m iiMwm'&m m b> w y y $ *ut kwm 

*ut TIWWfllK i> PMK a 7 -x y 7* £ ft & ;h £ t$ 
a i: "t 6 If 4 WElfcO S O N O S 7 y y a * * 'J 
^Jglfctrft. 



WE KM ySrSS^KPfct J: o m&>W-->?iSti 
fcx 7fy/vx?I£(: h v >+1&WW**fB&t 
imb. 

Btrte^ w --yyztite >y /vx 7 «<o±a*<it 
yt im b ztrtt z b mmbthmmA kie«o 

s o n o s 7 7 v y x * * y # j^^rft . 
Mkxg^affu-cKffB^aj^n^^^sMiicii 

SONOS777ya>t'JI)llcM. 

[ »*JS 9 ] tiiBRtfct U ft^Ji , M B¥5lf* 

±gps« (onoi) *^^^^t^#mt-n.is* 

m 7 XJ±II*JB8 (O2a<0 SONS0777y^t'J 

*^fi£^rft. 

[ mm 1 0 ] ¥*fls*K±fc:RWM ^ U Ml. 

■FawwMtKat^x 7 i-yfvxtmmmzBm- 

BinBx.y^y7*-?x7Jl. MlBTgS«*%*MRr/filB 

vm%.®.®m&Zi£z>mib. 

mrlB h u y**&&iz.mtz*X 0 IiriBA'7 -xy 7 
^x -y ^ y 7-^-7. 7H±t h l/V««ffii*^Kt 

lulBA-7-xy yztltzx. -y ^-y T'VT. 7 KtflRiiSft. 

miBUlil $ fifc -x y tit: x -y f- y 7'vx 7 It 
*^ft-TI»SI®i:, 

OTBTff L^S^SI««a^ltilEA'7 -x y ^Sfife 

83IB±flBi«IIHm. MBA'7-xy7 , §^^T^* 
%«)i^«trlBA-7-xy7'$fi^!M#^ * 'J MR 
$r -x y 7" LT mSMTttmmWBLVZ tih^cn 

fe&mLtumm y-vv^y mm-imb * 

(n^H 1 1 1 tteimM * y «u . mz*m 
frmhizmmzx?-v?zht;Tmm. mitm& 
v±.mtm (onor) »t»%izkzvmt+bs 

ONOS797^t'J «?JBJ<Wft. 
[0001] 
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vzmtfLxmz&z hnx'h o , «t opmrii son 
0S777 is** * >m*m*m&iim\mth t 

[0002] 

Ctt*<oa«f] SONOSh7yy*X^ll ¥if#(Seni 
i conductor )S«Lh*=3F*3Hiae»ft«i: LT, IMUR 
(Qicide)-aftlS(Nitride)-iMfcJB(0xide)tf)ONOlR 
Sr^TJBjSS Mi 1/ V 3 > (Si 1 icon) ?*- h fcfiRtf 

HHi, tiiy^fcJ*SONOS7?ya'.x.X ; Ey3R 
? $r^-tSMI2T-J> 0 . 02«\ H1W1A-1A' y 

iB- ib' 74 yiz^xmwiKmmmx'foh. 
mmumtht. i&zwsoNoshyyiSAfte. 

1 0 0 .tCTSWfcK 1 0 6 - Sfc 
Ml 0 8 -±SIWMt« 1 1 0 WO N OH 1 1 2 
ft, MffiONOJBtl l 2±i:->'j3yy-h7^yi i 
4#JBj£Sivo*S. LA*U HuieONO^l 12#mi 

ley- h 7 -i y 1 1 4 1 xa-r *istt«« i o 4 /itt-e 
, HufavStt«^ i o 4KwzwMmzmmzit&m 
mmmmi o 2±.i,zi>BiSL$tix^hzbtfttfri. 

B0*>. ffteONO^l 1 2tfmi J r-Vy4 VI 1 4T 

[0003] ftot. sati^iPWic'ttt 

SONOS777y^t'Jlfll 

fit Miay- M 1 4 <DHffl<DiSttfg$ 10 4 tcJFMS 
tUZV-X 1 1 6 affiHL ffiey-h 1 1 40fl6{|Jc7)« 
ffii® 1 0 4 fcJWRSfufc H M y 1 1 6 bfS«&tf# 

i o o zmmzith t , Me^ftsis 1 o o 

fci&gSitfrS? (electron)**, Httf ES-ffcliS 1 0 8 (C F 
- N (Fowler-Nordheim) h y^\) yflzj: 0 , fsflST 

mMmiobiw&Lxmmti. Mtywstx 

[0004] -73, mfctt. r'-M14, 

KM >H«1 1 6 bKtfy-XJMl 1 6 ati:*-r 
y$*T, SKI 0 0CVp P fc9lDlIl/CSHfc«i 08 

t k? vrsfitv^n^a^i o ooTj-^ffajLT 
[00051 -eft, naL*-KB«ctt, y-h 1 1 

4 KtttttfJ LW£ V r $ tlX , V-vU 16a& 

y^yymmmmixn^-tMznbxmibtmm 
i-$,ztwx'%&. 

[ o o o 6 ] u>u *»***y*wra^/Uttfc 



flMt$fiT^<Ci:tJ:9. iSttiS$ 1 0 4 
MI(NU0 2*£ft*fMI^VvCift'>-Ovc, 

UfcJ^CSONOS??^***'.;*?^ ONO 

mi 1 2, tttcswuu 0 8ort^?*«»*sa»*> 
& ir^tiias/ifc^tftait* c 1 k j: -> x . -e^ii 

fcfcitff***)?, * J F4Mifi«10 2±Ct>ONO« 
##£-fl>8}>Itfc^T, IP*>, Kif-fe^tONOH* { 

[0007] 

a uzm®w\m&tMik-t& tMzmmz titc t o-e* 

l> iS&« S O N O S 7 5 -y ^ a ^ ^ 'J 3g?t8jtRt/ 
[0008] 

^fcwufcaaRewR^^wisiw, H>rieaiS[cos?7)-gi 

^m^^y^Sffi, ^Lxmn^wf-Yy-iyn 
m^mBm^mmm^zm^ tiK.7Fmimm&$: 
#0. ap*>, * y mm<mm±.iz<7)*# 

mzn*#&ixy- vy4 y^mmmm^mmmm 
t mm 1 . t^o r , *«tms^ ^ y ^®is*i 

[ 0 0 0 9 ] Si L^KJfi^ffltcfe^T, friBI^I^ 

x?>v?z htimnx-Bfoz tii . 

[0010] KT^L^iariW^SIISSrJif^-f itiiba* 
ffllO S0N0S77 7i/i^t'J 3RT»**SSfc J: £ 

vmbpi;^ ^ y ftWRi^j? -- lt fne^i* 
mfom&m?ftwmmz% 0 , n^tvfmmm 
or, !^m*^*yftff)i* { ges^wtcvSttM^ji{3 

v^Wtfe^<0«?*«««S:»liW-4 . MEW 

--v-y'^n^x-y^y^vx^HSri^ti.. max 
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72ixtzimft**vmmm*'^--y7ixmm 
&mmmm?KMimmwh%m'y- vy4 

cooii] w.t i^mmmm^a^x , mmmw* 

* »j fegffit tmi^-^y x ?mb <nmizr&mn 

&Ti$m.wtti>^f--y?'zti. m%i±®mmwg 
mmw^~-yy^ixmmw^ * v %av.m>i? 
--y^-rm. mm^-~yy^ixt:Tmmmmm 
i>m^7--ymti. mii±MmmMntmzy 
-hy^ymm-tt. 

[0012] mm&zixK*mftm&mjm®m 
Ktz*mmm.<nmimm*^-vi-y7 , Lx-M\^z¥'ft 

Lfzh^y^mmt. mMhuy^^izmrz-tJ: 
o HEW --y?% fxfzx. -y f - > 7WLklz V V 

y^icmmmzBf&Lfz'&. jxwc, ma^?--y 
y%ixtz^v^y?^x7m<v±Mtfm&zixh&x-m 
tihv y+imm&wz^mtiz ^y/Lxmwn 
uzm=Fftmm®zBfm-h . 
[0013] mmmxn. m§?miiiztitz*m#mfc 
?>mfemmzBi8.ztitzm new ttzm^mm® 
it. m®Wi/V3ymitmt;££y)Bf$.i-izt{>X'Z 
ap*>, m&itJM*mftLxm%i®&iititz*mw 
mimimwLtmMimzfc^^xmtm^m. 

[ o o 1 4 ] mt nmtmmiz&^x , mmmfox 

* u m9mmiEi¥mftmm±.t,zim t xfvfztuz. 

[0015] «r»Lfeaww*B!ii*/!fiifc , t*3tA^a 

* U^ISUMMC A ISONOS777 ya^t'JSf 

mmmn&wzcy^y?'-?x7m£mmzBi&~f$>® 

i^frfB^m^* vmtmzrt?--y7'ixmi 2 ¥m 

*mttmf&mix. ? j-yfixK^wft uz 
huy+m$.-tz>mt. MEr-M y&'Z&zffitz 
t£oimrtt--y?"Ztitzx.<yJ-y7-?zm±.lz 

h \syi-ftmmmmfctzm t . Mex 

9 mtfixb zti&t xmM h v y i-izmmfti 2 ?- 
fflfbx -yf-yythmt . mmta,ztitzw--y 
y^tLtzzz-y^y^x^mm^ixR^iz^nuz 
m^ftffimmzm&it&mt. mmnitzmmm 

tzmw --yy% ixtzT^mmmmm±iz±3mm 



mzw--y?zixKTmminm.v : m&-<f- 
-y?zixtzfflmxv)'m.m>w--yyLxwi 

y-hy-i yimxtimt-ttt. 

[00 16] 

*w%ommm£ttLx$fflti. *mn*m#* 

t-ISH^Mty ftft (dielectric memory material) 

nt txit. mm-mm-mimtfz? >y?wz 

4 y nmzft lXtmW£M(7)* *»T (carr i er) £ 0 

NommimizimzitxLz^nmz&mzit&z. 

SONOS777yj.^t'JfWW 

[00 17] 04ll*«Wt:J:S*rL^soNOS77 

tiH403A-3A' ^^ytiBoTWOffiofeBrifita 
T*9. H6Ji04O3B-3B' 54 WC^T^O 

«wm * y sm: j: & h . brim * y 9mm 2 1 2 *>" 
vstt«« 204 ±sp(coa, $ t> izmmzm&s&m 

*il(:J:I.S0N0S777y J .^ ; c'J*f 
«, ^f*««2OO«0fS^t«»<7)*^Kffl« 
2 0 2 a£#tf„ !3£ffiR<^H]>tifSK2 0 2 a (±5 
V^fcTff t . Cit^>cr)racoffl«{iv§ttffl« 2 0 4 
§^1.. t^oT, B>fievgttffl^2 0 4{±«i![*^$ 

mm :: ?Mm®2 o 2 &sx/ms^msi2 0 4±gi5 

Sr^O^- h 9 A y 2 1 4 «ffi«JS . MSy- h 
y 4 y 2 1 4 OlSK0WSffitt(i« 2 0 4 

«T'j>s y-vfM >«W2 1 6 d*%M^ftrv> 

h« Z<m. mmWHTyy-VyJ >2 1 4RVtt!tBS& 
&ffi.®2 0 4^H"tl,g|5^c7)vgttS«{±^(0^fM* 
^^'Jft«)S2 1 2*^-t. BP*». ««IE«T^I«2 

02a tm&y- Yy*y2\4 . 

KiiB?gttm«2 0 4S:|^L^Stt^tm^W 
fcM«t5*ftWIBS^miR«2 0 2 a_L(Ctt. ffrGR 
«*p< ; &Uft«)12 1 2WBl«Sn'Cl-^VW, 

[0018] c *i*>i5>{iia4a^ia 5. -eLt. H6t 
atcw ix miGmfri ztb+i. 
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cooi9] ®7jbm® in*. *m<r>-mtmBiz 

X 0 04 KilBSflty^SiX*: SONOS777ya>t 

t lT04<7)3A-3A , H yiZfe-iXWOW^tztili 
ffi0T"3!>l>. 

[ o o 2 o ] jt-r . 07 z&mt h b . *mmm 2 0 
oBzimft**vmn®2 1 itwfoztih. mm 
vmmi 1 2«. B7te^^s«2 0 o±c 

fmizxf v?Ztit:TfflSHm20 6. gfl$!2 08 
W±.®mm2 1 0T-&£ONO|£T^l£Sixl>.rt 

mzn\ mm. METS&iM$t2 0 6ii. #>8o 

AJilT<7)/P$T^$^ BtrIfiM«t2 0 812, &l 0 
OAWT^IS^T'^fiE^fL, ffia±g|5K'fkM2 1 0{i. 

2 0 0 AlilT^ff? . flrlSMM ^ 'J 
^«H2 1 2±(CT^«)^2 1 4 a*^fig^ti.S„ H? 
f£Tg&&«l£2 1 4 a«i. h'-eyj/Stl^^'J 
JT»JS LTf&^IgTv^ -x><^£ ixT y- h ? 4 

y<o~mzmztih. m?.T®mmm2 1 4 aicx 

•yfy/7X7l2 1 6*>'flM$iU>. Kriex-yf-y^ 
-7X?I82 1 6<i^y 3ygmJ£Tm$ftl>. flirffix 
•y^yy-7X?!82 l 6li. Wfflftlitfffikf 

±mizfmzti&. 

[00 2 1] &UT\ B5ifiX-yf-y^Xi7J12 16. 
TSBg®St 2 14a Rt/imto* * 0 ftHJg? 2 1 2 

?--yfztixmttmffi&tz%&*m#mz<?>m 

, J®mm2 1 2&I/TgS&SJ£2 1 4 ambii.*: 
3^ft««iJi*SttlW$2 0 4£$:l>. Hfot, ^y« 
^<r>-m Srffl^f & wi ^ 'J 2 1 2 RX/T^m 

WM2 1 4 a*<ieS^Cjgtt^2 0 4±_IZBI£Z 

til. 

[0022] IgK«k ->X\t. fJf2Tgi5^«lS2 1 4 a 

m&L$ti%uzttX'%. xmz^-y?y7~?A?m 

2 1 6±fciHfcJt#$ UzB&ZtlZZ ttfX'Z h . 

[0 0 2 3] Kvm&zm&thk. ^--yfZti 

tz^,1-y7-?X?WL2 1 6$rffifflLT. 

mm:m*vi-y?LxmiLW'fiLtzv\sy+2 1 
smmz, zm%ztL$>(7)m<?)*®&mii,zw%. 
zti&'%&m®2 0 4 j $>tet)'rfi-rz>*oiz%i <@ 

5. 06#!I) . 

[00 24] »OT09£#f&-ri>i, mihuyj~2 1 
8 S^fcDIfc-f J: d Ml^--yy^iXtzx. -/ f - y 
2 1 6 Jtfc M/ y 2 0 2 tfM&L 

Ztlh . fflBh U y^3fc«ffe®ft2 0 2 tt*fc¥»fflfifc* 

fg*£#2 o 2mm>^htzfrmmxuzz t>izm 

ftX'Zh. X. tibz.WffilztetikZtiK^Ti*. BulEb 

uy-^2 1 8rtaK3ia«uBft^aftH5>f -r-tfs t> 



[0025] <X^X\ m&W'-->r%tit:x.v+y 

?^xm2 1 6#*ai3*i*aT\ WB>i/v*a« 

IfiKM; 2 0 2 (c*f LT , Wfcx vT-yyiMZffii I 
TBI OK^SiifcJ: S^fcTOLtM^f 
fl*««2 0 2a«-JIMW-*. 
[0026] &<7)0 1 1 i: . Saj$il^/^ 

-y?Ztitzx-/1-yy-?x?m2 l 6£fik£-tl>. 
^B#. WEiStt«i*2 0 4±K:tt. R«f(c^«>J«lffll 
2 1 2St/T«P*mH82 1 4 a*«t^fig$nt^ 
l>. 

[0027] J: S fc . SH^IB^I^aWfr* 

y K*»*-f *JtA<ojijiK)7 * h y y ^9 7 4 

[0028] XVt&tattCy- h74 y&f&<Dtztb<7) 

±.%mmmmmMim?ftMm®2 o 2 a*«»jKsnfe 

mt.Wfan2 1 4 a&t/»^HiffW2 0 2 a±£±g& 

swt*w*»^r*. 01 2&vm4iZ7jk^ti 

fcTaaWKWT2 1 4 a^N'^-xy/tTHUfe^tt® 
«2 0 4±»arfMIE* : F4«BH«2 0 2 a±£«flJ4 

iay-h7-f >-2 1 4te. B?IS*i4J-iS^2 0 2afc 

a«f^i dK^o . «neR«fM : & | j»fnK2 1 2 

* t 8WEiStt«« 2 0 4 <7) d *»T'i WEy- h 5 -f y 2 1 

*mmz%k\,zftmztih. zzx\ msrrwm 

2 1 4 att, BUlBy- >-2 1 4Wfflc7)vStt®J|S2 

0 4 (=7wwtftflwr%« y-x/ h w y^ 2 1 

6a-d5r^t*. 

[0029] wttftfyvmvmimmz x & y m 
mmmt a a jmuw^ y a yR-fbisaoccai 

Oxidation of Silicon)^ V1lfflHmM&J8&'th 

ztizbz. 

[ 0 0 3 0 ] a 1 3Vism 1 s\t. 

Mz£ *) % 04 tOWSWfcSSitft; SONOS777-/ 
/tHEt LT. 04<7)3A-3A' 7^ytC»oTKlO 
[003 1 ] 5fc-f. HI 31407 £*»6t4 L 
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STO12 1 4 aaVlyfym?12 1 6 ) tfB 

& ix mmmz titz*m&m mzmumzm ix 
*^mmm2 o 2 b zm 1 4 iz^ztitzx ? t^^-r 

[0032 J ft^X\ ltrieXvf-y^'vx^M2 1 6£ 

i^iLr. mftLtzmmmmn toizy-h 7 -i y mm 
mmmzBfcLX'^-=.>yixy-h74>2i4 

[0033] 

[m<?>9)%l ®.->X. ffiftLttfflUzi&t. f- 

h5-t>tfm$>ft\im®±.izcr>?>.. mm^^j^m 

Bf&zti%^**:vm : ?m&zw.r>x^h<?)x\ smw 

[ 0 0 3 4 ] B*fei»s£mi-i>£to^£(;:J:6 

js#s ^izmz&&mm.mz<n*.B®,ztiz> <ox\ 
xucommtz-t&zttfxz. AMm^mmmxn 
izm^x-ht. 

[01] mttmiZX&SONOSyy-vi/j.t^V 

m?com&zm®MiznkZftfcmimx<h& . 

[02] 01CO1A-1A' ylylzfe^XWOW-) 

[03] 11W1B-1B' ^-fyCftSTKOfll-J 
£»r!S0-e$>£„ 

[04] *^BfliCj;^«fL^SONOS75-yv-i^ 
* V fcW&Wfc* § *i£ i§Hfl0T'J> l> . 

[05] 04CO3A-3A' McffioTBXO^-> 
*:BJriB0-e$>l>. 

[06] 04c7)3B-3B* 54 VlCttoTIXOtiJo 
fc»rii0t > ;&6. 

[07 ] *«W<o-5Wi0»JBfc: ± -5TH4 
i^SONOS777y^ ; t 1 J «^ ZBf&f&lT 

mj.wmizmr>x^it:mstixm4cr)3A-3 
[08] *fBw<o-niBe!B t <t •> t 0 4 izmmiz 

TjkZtltz S ON O S 7 5 7 v a * * 'J ^SrffM-f 
feilSHW^-JTiSL^EIIift LT04^3A-3 



a' yfci&oTttOflJoTtltiriiiHT**. 

[09] *J6W<o-H*»»C J: o 1 0 4 (cfl[ B& Wte 
jj^ftfc S0N0S77-yva.^^'J *^ 
SfclSlWHCttoT^LfcHifii: LT04<?)3A-3 
A ' 7 A V iZ® r>X JR 0 W-o fcSf flBHT* l> . 

[010] *#MH*>-«B!» «t o T 0 4 Uffttttt 

^S^lWWSotSUcilt LT04CO3 A- 
3 A' 54 Mc*a-?TJRO«Hrt:ISrffl0T*S. 

[011] *»ag<0-HSt«JIIt: J: oTH4fc:««W 
flit S O N O S 7 5 «y v a ^ t 'J *^ £ ffM"T 5 
^fclSWW^oTSLfcBIWi: LT04CO3 A- 
3 A' ?4vfc»oTK9«ofcKffl0-C*&. 

[012] *«^-*N»»fc <£-?T04 CtKttftl 
fcjfjSftfc SONOS757i'a> ; t l J *=P£?IB£1- & 
:^£lg«fHcfto-CSL*:0ffifc L"t04<7)3 A- 

3 a 1 vjyizm^xwow-ytzmmwxhh. 
[013] *»t«awtj: o-c04 (cm 

Wfc^UrSONOS 7 7 -y jl^* 'J *^ £J&£ti> 
*a*X8Wft:fl!^T*L3tSlffit LT04O3 A — 
3 a" 54yfcrar>TR9W^fcSrHierca*. 
[014] *«BBOfl6^Mtttt8»fcJ: -?T04 tcfiltt 
WfcrjpU: SONO S 7 5 -y xa-X*'.; 
3fr&£IgJim^oTSL*:0fflfc LT04O3 A- 

3 a- yizfe-txmtyiKmmmx'&i. 

[015] #^coffll^»fe^IK <* ->T04 £flK 
L Jt SONOS777^ ; E l J mttBrfttt 

irmzimmmzfe^x^itzwmt lt04<d3 a- 
3 a- 7A y{zm->xmm^immmx'hh. 

200 *mwm. 

200a, 200b $7#ftffitt 
2 04 SttfttS 

206,210 m\m 

2 08 Ofltt 
2 12 ONOI 

214 y-h^jy 

2 16a-d tohmmmm 

2 18 buy* 

2 02 M^*jfe*l6R* 

216 



[02] 
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